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1
$G$ , $P$ , $(K, O, k)$ $p$- $=$. $R\in\{O, k\}$
, $RG$
$RG=A_{0}\oplus A_{1}\oplus\cdots A_{n}$
$A_{i}$ $RG$ $RG$ $A$ , multi-
plication map
$A\otimes_{RP}Aarrow A$
$(A, A)$- $G$ $P$ $A$
(defect group) $G$- , $A$ $U$
,
$U\otimes_{RP}Aarrow U$
$A$- $G$ ? $P$ $U$ vertex
$G$-
$r$ ,
1.1 (Brauer) $G$ , $P$ $G$ $P$- , $H$ $N_{G}(P)$ $G$
$G$ $P$ $H$ $P$
([1, 2] )
1.2 (Broue’ ) $G$ , $A$ $G$ $P$ $B$
$N_{G}(P)$ $P$ , $D^{b}(A)$
$D^{b}(B)$ ?
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, $G$ trivial source module (\S 2 )




2 Trivial Source Modules
, $G$ , $(K, O, k)$ ? $R\in\{O, k\}$
2.1 $U$ $RG$- $U$ $G$ $L$
$R_{L}^{\uparrow G}$ , trivial source module (
)
Trivial source module
2.2 (Scott) (1) $U$ t vial soumm $kG$-module , $t\dot{n}\tau\dot{n}al$ source OG-lattioe
$\hat{U}$ , $\hat{U}\otimes_{\mathcal{O}}k=U$
(2) $U,$ $V$ $t$ nial sourre $kG$-module , $\hat{U},\hat{V}$ $\hat{U}\otimes ok=U,\hat{V}\otimes ok=V$
OG-lattice $\chi u,$ $\chi v$ $\hat{U}\otimes_{0}K,\hat{V}\otimes_{\mathcal{O}}K$ ,
dim $Hom_{kG}(U, V)=\langle\chi_{U}, \chi_{V}\rangle$
, trivial source module
, trivial source module $[6, 9]$
, $A$ $P$ $kG$ , $TSM(A|P)$ $A$ vertex
$P$ trivial source module
2.3 $P$ $G$ , $TSM(A|P)$ $A$ simple module
2 $A$ $B$ , simple A-module simple B-module
trivial source module
2.4 ([7] ) $G,$ $H$ , $A$ $kG$ , $B$ $kH$
$A,$ $B$ $P$ vertex $\Delta(P)=\{(x, x)|x\in$
$P\}(\leq GxH)$ $t\dot{n}$ $al$ source $k[GxH]$ -module $M$ $A$ $B$
, $M$ $A$ $B$ Puig , $A$ $B$ Puig
2 Puig , trivial source module
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3 Blocks with Cyclic Defect Groups
$A$ $kG$ $A$ Brauer tree
$\{S_{1}, S_{2}, \cdots S_{e}\}$ simple A-module $A$
, exceptional $\{\chi_{\lambda}|\lambda\in\Lambda\}$ , (non-exceptional)
$\{\chi_{1}, \chi_{2}, \cdots, \chi_{e}\}$ Non-exceptional simple A-module
$\circ$
, $\chi_{\Lambda}=\sum_{\lambda\in\Lambda}\chi_{\lambda}$ , $A$ Brauer tree $\{\chi_{1}, \chi_{2}, \cdots\chi_{e}, \chi_{\Lambda}\}$
, $\{S_{1}, S_{2}, \cdots , S_{e}\}$ tree , $A$ pro-
jective indecomposable module $A$ Brauer tree
Exceptional character Brauer tree exceptional multiplicity
, [3]
3.1 $A,$ $B$ , $A$ $B$
$A$ $B$ Bmuer tree (exceptional multiphcity
)
Brauer tree , $e$ exceptional $\chi_{\Lambda}$
,
3.2 $A$ $kG$ $P$
$\backslash$
, $O_{p}(G)\neq$
$1$ , $A$ Brauer tree , $A$ $N_{G}(P)$ $A$ Brauer
4
$A$ $kG$ $P$ , $P$ $B$
$N_{G}(P)$ $A$ Brauer correspondent , [4]
4.1 (Koshitani-Kunugi [4]) 4
(1) $A$ $B$ Puig
(2) $A$ Brauer tree , non-exceptional character $\chi$ , $\chi(v)>0$
$v\in P$
(3) $A$ non-exceptional character $\chi$ , $\chi(v)>0$ $v\in P$
(4) simple A-module trivial source module
54
$P$ $P$ $P_{1}$ , $Nc(P_{1})\supset N_{G}(P)$ , $G$ $N_{G}(P_{1})$
Brauer , $A$ $B_{1}$
3.2 , $B_{1}$ $B$ Brauer tree 2
4.2 (Koshitani-Kunugi [4]) 2
(1) $B_{1}$ $B$ Puig
(2) $A$ non-exceptional character $\chi$
(i) $\chi(v)>0$ $v\in P$
(ii) $\chi(v)<0$ $v\in P\backslash \{1\}$
$A$ Brauer tree , $A$ $B_{1}$
, 42 ,
4.3 (Koshitani-Kunugi [4]) $\chi$ Bmuer toee $A$ non-exceptional
character $S$ $\chi$ simple A-module
(1) $\chi(v)>0$ $v\in P$ ,
$TSM(A|P)=\{\Omega^{2n}(S)|n=1,2, \cdots , e\}$
(2) $\chi(v)<0$ $v\in P\backslash \{1\}$ ,
$TSM(A|P)=\{\Omega^{2n-1}(S)|n=1,2, \cdots , e\}$
$\Omega^{n}(S)$ Loewy series Brauer troe
, Brauer tree , vertex
$P$ trivial souroe module
5
41 , (3) ( (2)) (1)
, $P$ $G$ , $R=O_{p}(G),$ $Q$ $P$
$R$ $p$ $N_{G}(Q)\supset N_{G}(P)$
, $A$ $N_{G}(Q)$ Brauer correspondent , $B_{Q}$
3.2 , $B_{Q}$ Brauer tree
,
5.1 $S$ simple $kN_{G}(Q)$ -module , $S$ $\overline{\chi}$ $S$
$A$ Green comspondent $\chi_{g}s$ ,
(1) $v\in P\backslash R$ , $\overline{\chi}^{\uparrow G}(v)=\overline{\chi}(v)$
(2) $v\in P\backslash R$ , $\chi_{g}s(v)=\tilde{\chi}(v)$
55
5.2 $A$ non-exceptional character $\chi$ , $\chi(v)>0$ $v\in Q\backslash R$
, $R=1$ $A$ Bmuer tree
, $A$ $B_{Q}$ Puig
: $A$ $k[N_{G}(Q)\cross G]$-module vertex $\Delta(P)$
$M_{Q}$ $M_{Q}$ $\Delta(R)$-projective cover
$0arrow\Omega_{\Delta(R)}(M_{Q})arrow P_{\Delta(R)}(M_{Q})arrow M_{Q}arrow 0$
Rouquier $[8, Th\infty rem10.3]$ $\Omega_{\Delta(R)}(M_{Q})$ $M_{Q}$
$A$ $B_{Q}$
, $\Omega_{\Delta(R)}(M_{Q})$ $S$ simple $B_{Q}$-module ,
simple A-module $T=S\otimes_{B_{Q}}\Omega_{\Delta(R)}(M_{Q})$ non-exceptional character $\chi$
$S$ non-exceptional character $\tilde{\chi}$
$M_{Q}$ $\Delta(P)$-projective cover $S$ tensor , $A$
$0arrow Tarrow P_{R}(gS)arrow gSarrow 0$
, $gS$ $S$ $A$ Green , $P_{R}(gS)$ R-projective
cover , $P_{R}(gS)$ character $\chi_{P_{R}(gS)}$ ,
$\chi_{P_{R}(gS)}=\chi_{g}s+\chi$
$P_{R}(gS)$ vertex $R$ , $v\in Q\backslash R$ , $\chi_{P_{R}(gS)}(v)=$
$0$ $N_{G}(Q)\triangleright Q$ , $v\in Q$ , $\tilde{\chi}(v)>0$ ,
5.1 $\chi_{gS}(v)=\tilde{\chi}(v)>0$ $v\in Q\backslash R$ ,
$v\in Q\backslash R$ $\chi(v)<0$ ,
, $M_{Q}$ $A$ $B_{Q}$ $M_{Q}$
$\Delta(P)$ vertex trivial source $k[N_{G}(Q)\cross G]$-module , $A$ $B_{Q}$
Puig
5.3 $A$ non-exoeptional character $\chi$ $\chi(v)>0$ $V\in P$
, $B_{Q}$ non-exoeptional chamcter $\tilde{\chi}$ $\tilde{\chi}(v)>0$
$v\in P$




$|Q_{i+1}$ : $O_{p}(N_{G}(Q_{i}))|=p$ ,
$N_{G}(P)<N_{G}(Q_{n-1})<\cdots<N_{G}(Q_{2})<N_{G}(Q_{1})<G$
$N_{G}(Q_{i})$ $A$ Brauer $B_{Q:}$ 4.1 (3)
, 5.2 , $A$ $B_{Q_{1}}$ Puig
o , 5.3 $B_{Q_{1}}$ non-exceptional character $\tilde{\chi}$ , $\tilde{\chi}(v)>0$
$v\in P$ , $B_{Q_{1}}$ , 52
,
$A,$ $B_{Q_{1}},$ $\cdots B_{Q_{\mathfrak{n}}}=B$
, Puig , $A$ $B$ Puig
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